Abstract This review examines the global empirical literature regarding disclosure of parental HIV infection to children. Thirty-eight articles published in Englishlanguage journals prior to 2011 were retrieved and reviewed regarding disclosure process, reasons for disclosure/nondisclosure and impacts of disclosure/non-disclosure. Disclosure rate was relatively low worldwide. The decision making of disclosure or non-disclosure was mainly affected by children's development level, stigma, consideration of children's benefits, and parenting practices. Unintentional and forced disclosures were common. Findings regarding the impacts of disclosure/non-disclosure were mixed but disclosure tended to have long-term positive impacts on the well-being of children, parents and family in general. This review underscores the importance of developing evidence-informed developmentally and culturally appropriate interventions to assist HIV-positive parents to disclose their HIV status to children, particularly in low--resource settings.
Introduction
Successful therapies preventing perinatal transmission of HIV infection from mothers to infants have dramatically reduced the numbers of infected infants. New medical innovations and increasing availability of antiretroviral therapy (ART) have improved the health and longevity of HIV-positive parents, which means they are more likely to raise their children for many years after the initial diagnosis [1] . Disclosure of parental HIV infection to children (infected and/or uninfected) is an increasingly important issue in terms of parental mental health, children's health, parenting and custody plan, and family relationship [2] [3] [4] [5] .
Disclosure, or self-disclosure, is a process in which personal information is verbally communicated to another person [6] [7] [8] [9] . A discloser needs to make decisions about what, when, to whom, and how much to disclose (e.g., scope of disclosure). The scope of disclosure varies, ranging from non-disclosure to partial disclosure to full disclosure [10] . A disclosure episode often involves multiple reactions (cognitive, emotional, and behavioral) by both the discloser and the disclosure target [11] .
Disclosing HIV infection is a challenging task because of potential stigma, blame, shame and fear associated with HIV infection [4] . Empirical studies report high rates of delayed disclosure or non-disclosure among HIV-positive persons [12] . Children appear to be disclosed to less often than parents, spouses, sexual partners, extended family and health care providers [13] . Disclosure to children is described as one of the main challenges for parents living with HIV [14] , particularly for parents having younger children and school age children [15] . Parents living with HIV are often struggling with whether, when, and how to talk to their children about this topic [16] . Many of them do not disclose their HIV infection to children simply because they do not know how to do so [17] .
Among studies investigating disclosure, the majority focused on the issue of maternal disclosure [18] [19] [20] [21] .
Hawk reviewed 30 articles on maternal disclosure published from 1995 to 2007 [22] . His review focused on predictors of disclosure, reasons for disclosure and nondisclosure, how disclosures were planned and executed, and the consequences of disclosure for both mothers and children. The review indicated differences between adolescents and younger children in terms of adjustment to maternal HIV disclosure [22] . Hawk suggested that further studies should examine age-related differences in post-disclosure adjustment among children, distinguish children's short-and long-term reactions to disclosure, and develop culturally appropriate interventions to support mothers and families in both the pre-and post-disclosure periods [22] .
Murphy reviewed nine articles published from 1994 to 2006 focusing on maternal disclosure rates, factors affecting maternal decision to disclose, and short-and long-term child reactions to disclosure [23] . Her review also suggested children's cognitive development level, their coping skills, and maternal perception of stigma as main factors influencing their reactions to disclosure [23] . Murphy called for more studies to explore the process and impact of disclosure in the context of family, children's developmental level, and maternal access to and utilization of support services [23] .
The reviews by Hawk and Murphy were informative in synthesizing existing research on maternal disclosure of HIV status to their children. However, their reviews only included studies based in the US. Disclosure practices and their impacts on families affected by HIV living in lowresource countries are likely to differ because of various cultural and social contexts. This systematic review aims to expand the previous two reviews by examining findings from the global literature regarding disclosure processes, reasons for disclosure/non-disclosure and impacts of disclosure/non-disclosure on the well-being of children, parents and family. The current review will cover more recent studies in both developed and developing countries and studies using both quantitative and qualitative methodologies.
Methods

Inclusion Criteria
A systematic literature search was conducted to identify studies that were: (1) peer-reviewed and published in English-language journals prior to 2011, (2) reporting experience or impacts of parental HIV disclosure to children, and (3) empirical studies using either qualitative or quantitative methodology.
Data Source
We conducted the literature search in April 2011 using the key words disclosure HIV, disclosure HIV status children, or disclosure HIV children in the MEDLINE, PubMed, PsycINFO, and Web of Science electronic databases. Thirty-three articles meeting inclusion criteria were initially identified. Four articles were excluded because of insufficient information on the measurement or description of parental disclosure to children. The reference lists of the remaining 29 articles and two previous reviews of maternal disclosure [22, 23] were then hand-searched, yielding ten more articles and resulting in 39 articles which were organized by research methodology (quantitative or qualitative method) in the current review. Two articles with both quantitative and qualitative components were presented separately by their methodologies [5, 24] . The final literature set in the current review included 26 quantitative studies and 15 qualitative studies.
Data Abstraction
Data abstraction forms were developed and used to retrieve information on the study characteristics and main findings of the reviewed studies. The information on study characteristics included the sample description (i.e., sample size, participants' characteristics, age range), study location, and study design. The study findings were first organized using major themes such as disclosure rate, decision-making of disclosure, disclosure process, and disclosure outcomes. The themes were further expanded during the abstraction process to include additional topics. The final themes included disclosure rate, child awareness rate, timing of the disclosure, reasons for disclosure/non-disclosure, predictors of disclosure, disclosure approach, scope of disclosure, content of disclosure, professional support, reactions to disclosure, children outcomes, parents' outcomes, and family outcomes. For qualitative studies, key findings/messages were summarized; for quantitative studies, summary statistics (e.g., mean [standard deviation], proportion, range, odds ratio [95% confidence interval]) and relevant statistical significance (P-value) were recorded when they were available. Based on data abstraction, two tables were developed to summarize study characteristics and main findings of 26 quantitative studies (Table 1) and 15  qualitative studies (Table 2) .
Results
Of the studies included in this review, three were published in the 1990s, 18 in the period from 2000 to 2004, and 19 since 2005; 28 studies (68%) were conducted in North America (26 in the US and two in Canada), five (12%) in Europe, four (10%) in Africa, and four (10%) in Asia. Reasons for satisfaction in disclosure (For mothers) Children could participate in decision affecting them (100%), mothers felt less stress (86%), improved maternal health (71%), easier health seeking (64%), talked with children more (57%), children felt less stress and worry (57%) (For children) Better prepared for the future (93%), made decisions affecting them (86%), reduced mother's stress (79%), were closer to mothers (79%), talked openly (67%), were less worried (50%)
Reasons for non-disclosure Protected children, feared stigma, children were not in an appropriate developmental level
Predicators of disclosure Single-parent (83% vs. 36%, P \ 0.05), no association with income, education, ethnicity or mother's age
Children outcomes Disclosure was not associated with child functioning. Children asked to keep disclosure secret had lower social competence and more externalizing problems (P \ 0.05). Children knew more than their mothers had disclosed had higher level of externalizing problems (P \ 0.01) and lower level of behavioral competence (P \ 0.05).
Corona et al. 
US
Cross sectional survey
Children awareness rate 44%
Predictors of non-disclosure Higher income, being in an HIV risk groups of heterosexual intercourse, higher CD4 #, greater social isolation, younger children
Reasons for non-disclosure Children might emotionally react (67%), children might tell others (36%), did not know how to tell (28%)
Children outcomes 11% were worried about catching HIV from parents Reasons for non-disclosure Children were too young to understand (85%), children might tell others (42%), did not know how to tell (40%), children might have problem behaviors (21%), children might be angry and withdraw (18%), children might be afraid of parents (17%), and children might lose respect for parents (9%)
Parents outcomes Disclosure was associated with higher scores on personal/private feelings (in social support scale) (P = 0.008).
Children outcomes Disclosure was associated with lower levels of aggressiveness (P = 0.03), negative self-esteem (P = 0.04) 
Disclosure rate 11%
Timing of disclosure Children's age (Mean = 10, Range = 5-12)
Predictors of disclosure Older children (P \ 0.02), longer time since diagnosis (7.0 vs. 6.1 years, P-value was not reported)
[21] 188 HIV? mothers, 267 children
Children age: [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] New York, US Cross sectional survey
Disclosure rate 50%
Scope of disclosure Disclosing HIV/AIDS (50%), potential death (6%), illness (6%), something else (1%).
Predictors of disclosure Older children, no association with ethnicity, stage of illness
Parents outcomes Disclosure was not associated with psychological well-being or obtaining more social support resources.
AIDS Behav (2013) 17:369-389 375 Children outcomes Children disclosed: less likely to be sexually abstinent (48.5% vs. 67.6%, P = 0.039), more unprotected sexual risk acts (baseline, P \ 0.03), more likely to smoke (baseline, P \ 0.005; follow-up, P = 0.016), higher weighted substance use index (baseline, P = 0.003; follow-up, P = 0.004), more symptoms of emotional distress (follow-up, P = 0.01), higher level of distress (follow-up, P = 0.005) a Not all the studies used independent samples b Main findings include disclosure rate, timing of the disclosure, approach, scope and content of disclosure, reasons for disclosure/non-disclosure, predictors of disclosure, reactions to disclosure, and outcomes of disclosure on children, parents and family (e.g., psychological well-being, family relationship). Available data regarding these findings from each study were presented in the column c This study used a sub-sample from a larger national representative sample of the HIV Cost and Services Utilization Study (HCSUS). The main variables were drawn from follow-up survey (1997-1998), but some demographic variables were collected from baseline (1996) (1997) d This study was a part of a comprehensive study combining quantitative and qualitative methods. The quantitative data is presented in this table
Disclosure Rate
Twenty-three (88%) of the quantitative studies (Table 1) and seven (47%) of the qualitative studies (Table 2) in our review reported disclosure rate. Of these studies, 66% examined the proportion of HIV-positive parents disclosing to their children (parental disclosure rate) while the remaining studies reported the proportion of children who knew parental HIV status (children's awareness rate). The parental disclosure rate varied across locations. In a US-based qualitative study, all the parents living with HIV (n = 33) reported disclosure to their children [25] . However, disclosure rates reported by other studies in the US ranged from 20 to 67% with a median of 41%. The parental disclosure rates in other countries or regions were at a lower level, such as 50% in Uganda [26] , 35% in Thailand [27] , 31% in Canada [5] , and 11% in European countries [4] . Children's awareness rates reported in the literature were typically higher than parental disclosure rates because some children might have guessed parental HIV status or learned it from others even though their parents did not tell them [3, 28] . Children might have learned of parental HIV infection themselves by observing signs of their parents' deteriorating health condition [25] . For instance, a study of 66 HIV-positive mothers and their children in the US suggested that 62% of children knew of maternal HIV infection, among whom only 48% were informed by their mothers [18] . A cross-sectional study in New York found that 97% of children were aware of maternal HIV infection [29] . However, the remaining studies in the US indicated that 34-68% of children of HIV-positive parents were not aware of parental HIV status [3, 16-18, 20, 30, 31] . The awareness rate among children was even lower in other countries including Belgium [24] , Botswana [28] , China [32] , South Africa [33] , and Sweden [34] .
Timing of Disclosure
As shown in Table 1 , 11 quantitative studies examined timing of disclosure with seven of them focusing on children's age at parental disclosure and the remaining focusing on the time interval between parental HIV diagnosis and disclosure to children. Five qualitative studies also reported children's age at parental disclosure and parental perception of appropriate age at which parents should tell children their HIV status (see Table 2 ).
The majority of the studies in the US indicated that increasing age of the children was associated with increasing parental disclosure [17, 21, 35, 36] , but the age at which children were told by their parents about parental infection varied widely. According to a study of 58 HIVpositive mothers and their children, children were informed of parental HIV status at an average of 7 years old [29] . Another study with a smaller sample (n = 17) reported mean age of children being informed as 9.3 years [37] . A similar result was found in a longitudinal study of 99 HIVpositive mothers and their children with a mean children's age of 9.6 years at time of disclosure [31] . According to a qualitative study among HIV-positive mothers who disclosed their status to their children, the perceived appropriate age at which children should be informed ranged from 6 to 10 years [38] .
Parents living with HIV in other countries generally disclosed to older age children. In European countries mean age of the children at disclosure was around 10 years, with a range of 5-16 [4, 24, 34] . In developing countries, many parents waited until children reached early adolescence (12-14 years old) or even adulthood (e.g., C18 years old). In Uganda, the median age of the children at disclosure was 18 years [26] . In Thailand, children were told about their parents' HIV infection at an average of 13 years old [27] . In India, 15 years old was believed to be an appropriate age for the disclosure of parental HIV status [39] .
Several studies examined the duration of time after parental diagnosis of HIV infection to disclosure of their status to their children [33, 35, 37, 40] . Two studies with small sample sizes indicated a mean duration of 2.5 years (n = 17) [37] and 5.4 years (n = 23) [40] . Another study with a larger sample (n = 87) suggested that parents disclosed their status to their children within an average of 13.6 months of their initial diagnosis [34] . A study in South Africa found that 14% of HIV-positive mothers informed their children within 1 month of their diagnosis, 50% did so within 1 year, and 70% within 2 years [33] .
Scope and Content of Disclosure
When investigating the process of disclosure, some studies have described how much information parents share with their children about their health condition and HIV status (e.g., non-disclosure, partial disclosure, and full disclosure) [21, 29, 30, 41, 42] . Complete non-disclosure refers to no mention of HIV or of any illness. Partial disclosure indicates the situations in which children are given some but not all information about parental HIV infection. Partial disclosure often occurs in conjunction with deception about the nature or severity of the illness [43] . For example, children may be told that their parents are ill or chronically ill without learning that the ''illness'' is HIV infection or AIDS. When full disclosure occurs, children are told the name of the illness (HIV infection and/or AIDS), disease specific information (how it is transmitted, how to prevent, etc.) and anticipated clinical outcomes [10] . The content of disclosure Parents did not talk about HIV-related sexual and reproductive health topics to children.
Reasons for disclosure Children were HIVpositive, the rest of the family had already knew, parents were sick
Reasons for non-disclosure Children were too young, didnot know how to tell, children might feel pain, others might know, children might experience stigma
Professional support Parents required support in managing age-appropriate disclosure to children.
Thomas et al. Reasons for disclosure Getting support from children
Reasons for non-disclosure Uncertainty about appropriate age for disclosure, lack of perceived benefits for child, emotional pain
Professional support Counselors confirmed lack of policy and training guidelines on parentchild disclosure, and inconsistent advice. Reasons for disclosure Children heard from gossip and kept asking for the truth; children had guessed it by observing parental medication
The content of disclosure Some grandparents would rather tell children their parents died from drug overdose than AIDS.
Reasons for non-disclosure Children were too young to understand, parents did not know how to explain HIV or answer questions about HIV, children might tell others, protected children from unpleasant events and avoid psychological distress
Reactions Children were concerned about parental health and kept parents from any heavy work. Reasons for non-disclosure Children might not be able to understand, feared stigma
Children outcomes
Reactions Mothers often described disclosure event in a positive way, while children recalled shock and fear.
52% of mothers reported positive (closer and stronger) relationship with their children after disclosure, while some mothers and children reported negative impacts (emotional reactions, fears about uncertainty, negative behaviors, and forced secrecy).
Negative reactions were common for forced disclosure.
AIDS Behav (2013) 17:369-389 379 The content of disclosure Most mothers explicitly requested children not to tell others because they feared stigma.
Reaction The majority of children did not disclose to others or want others to know because they hoped to protect mothers.
Children outcomes Children expressed concerns about their friends finding out, and fears of stigma, but the burden of keeping the secret was not a stressor for some of them. Reasons for disclosure Educate children about HIV (40%), children should be disclosed directly by mothers (20%), children should be disclosed before mother's poor health status (20%), parents should be honest with children (33%)
Reasons for non-disclosure Children were too young (50%), children might have emotional burden (27%), feared rejection (20%), children might fear losing mother (20%), wanting children to recover from previous losses (17%)
The content of disclosure Most mothers did not discuss the future course of illness, only a few gave explicit instruction about who to tell and who not to tell about the disease.
Reactions Sadness, concern, disbelief, but reactions did not last long
Most mothers reported no change in children's school performance, behavior at home or sleep patterns. Some reported children's acting more responsibly, independently, and closer motherchild (particularly daughter) relationship.
Based on the five quantitative studies (four studies in the US and one study in European countries) in our review (Table 1) , over one half of the children being told of parental HIV status received full disclosure, while onethird of them received partial disclosure [21, 29, 30, 41, 42] . Most parents did not discuss the future course of their illness [44] or death [21, 30, 41] .The proportion of children being told that their parents might die from AIDS ranged from 5 to 13% [21, 30, 41] , except in one study in the US 68% of children were informed that their parents might die from AIDS [29] .
Both quantitative and qualitative studies in the global literature suggested that children's age was strongly related to how much information children were given and perceptions of how much should be presented [29, 36, 45] . A study in the US indicated that children older than 12 years were more likely to receive a full or more complete disclosure while younger children typically received a partial or deceived disclosure [41] . In families with more than one child, parents also tended to make non-disclosure or partial disclosure to the younger child and make full disclosure to the older child [21, 46] . Primary health care workers and villagers in Zimbabwe perceived that children should be partially disclosed about parental HIV infection when they reached 11 years of age while be fully disclosed at age 14 [47] .
Studies in both the US [17, 25] and European countries [39] suggested that other individual characteristics of parents and children might be associated with the scope of the disclosure. Findings by Kirshenbaum and Nevid [29] suggested that HIV-positive mothers gave their daughters more detailed information. Mothers with higher household incomes, with a history of drug use, or with a psychiatric history tended to reveal more detailed information [29] . Older mothers were more likely to tell their children that they might die from AIDS [29] . Simoni and colleagues [21] reported that stage of mothers' illness and their ethnicity were not related to the scope of disclosure.
Qualitative studies in developing countries suggested the role of social and cultural contexts (such as stigmatization against people living with HIV) in affecting the Timing of the disclosure Children's age (Mean = 13.3, Preferred = 10)
The content of disclosure All the mothers requested children not to discuss maternal HIV infection at school to protect them from stigma.
Reasons for disclosure Protected children from HIV/AIDS
Reasons for non-disclosure Children were too young, mothers feared the consequences of disclosure, disclosure would hurt children
Reactions Worried, concerned, confused, scared and tearful, closer mother-child relationship scope or content of disclosure. In Asia and Africa, HIVpositive parents, particularly mothers, and their children have been suffering a severe HIV-related stigmatization and discrimination [33, [48] [49] [50] . The majority of HIV-positive parents did not disclose to children in order to protect them from stigma and even from being deprived of property rights [39] . A study in Thailand reported that all the HIVpositive mothers who disclosed their status to children requested them not to discuss maternal HIV infection at school to protect them from stigma [27] . In China, some caregivers would not like to tell AIDS orphans that their parents died from AIDS due to stigma [32] . In Botswana, HIV-positive parents did not talk about sexual topics related to HIV transmission and prevention when they disclosed their HIV status to children because it was viewed as inappropriate to discuss sexual matters with children [28] .
Disclosure Approach
Existing studies showed that various approaches were used in practices of parental disclosure [18, 29, 33, 42, 46] . Children might be informed by parents (direct disclosure) or by other family member or non-family social network (indirect disclosure). They might be intentionally informed (intentional disclosure) or be accidentally disclosed (unintentional disclosure). Seven quantitative studies (three in the US and four in other countries) and four qualitative studies (three in the US and one in Canada) in the current review examined the disclosure approaches. These studies showed similar findings, suggesting a high proportion of direct, but often unplanned, disclosure by HIV-positive parents. Based on the quantitative studies, over 60% of children being disclosed about maternal HIV infection were directly informed by their mothers [18, 29, 30, 33, 42] , probably because the majority of HIV-positive mothers wanted their children to hear the diagnosis from themselves rather than others [18, 25, 37, 44, 51] . However, some children also learned about parental HIV infection from other family members or friends, or by overhearing their parents' conversations with others, or suspecting that their parents were HIV positive by noticing changes in their parents' health condition and medication [5] .
In family-orientated societies where the family is viewed as a basic unit [52] , family support is valued [53] , and extended family members have significant responsibility and duty toward each other [54] , family members may play a much more important role in the process of disclosure than in other societies [33] . For example, they might conduct indirect disclosure to children or participate in direct disclosure by assisting parents to initiate conversations on topics about HIV [47] .
Existing studies suggested that parental disclosure often happened in forced and unintentional ways [5, 25, 38, 51] . Parents could be forced to disclose to their children in some situations. For example, children might have already known or would know soon about their parents' HIV status [15] ; children confronted their parents about their HIV or AIDS [25, 37] ; the health status of HIV-positive parents declined or worsened [28, 51] ; or the rest of the family members had already known about their HIV positive status [28] . Some disclosures were caused by arguments between family members [5, 51] . Unintentional disclosures might be accompanied by multiple disclosures in which children learned numerous ''family secrets'' simultaneously, such as more than one family member was infected, or parents' drug use and sexual histories [46] .
Forced disclosure or unintentional disclosure was often a regrettable experience for parents and resulted in negative reactions from children [5, 51] . Parents having disclosed to children in an unplanned way advised other HIV-positive parents to have a well prepared plan regarding disclosure [25, 38] . Parents prepared themselves for adequate disclosure by talking with someone they trusted, waiting for their improved health status, praying, talking with professionals, and self-educating about HIV and AIDS [5, 38] . A study also found that women were more likely than men to prepare themselves by reading written materials (e.g., books, pamphlets) and ensuring the materials were accessible during the disclosure [5] .
Parents with a plan for disclosure often made decisions as to where and when to disclose to children. One study in Canada found that 69% of disclosures occurred at home, and sometimes in the context of a special meal or favorite family activity [5] . HIV-positive mothers also thought it was appropriate to disclose in a moment free of other stressors or negative affect [38] .
Reasons for Disclosure
Seventeen quantitative studies (14 in the US and three in other countries) explored reasons for parental disclosure/ non-disclosure to children, and/or the roles of individual characteristics of children and parents in predicting parental disclosure/non-disclosure. Eleven qualitative studies (three in the US and eight in other countries) explored reasons for parental disclosure/non-disclosure to children.
In general, the global literature suggested that reasons for parental disclosure included parental needs, parenting practices, and considerations of children's rights and benefits. Studies in both the US and other countries showed that some parents disclosed to children because of their own psychological and parenting needs [15, 26, 39] . HIVpositive parents were worried that children would learn about their HIV infection from other resources (e.g., family members, friends, and others) [27] , and they had to devote considerable effort to guarding the secret while coping with the infection or the disease [55] . Some parents disclosed their infection when they could not bear to keep their illness a secret [15] . Some parents decided to tell children about their HIV status in order to obtain support from children. A study in India reported that 10% of the HIVpositive mothers thought HIV status should be disclosed to children ''so that they will support us and care for us'' [39] , while another study in Uganda indicated that HIV-positive parents generally agreed that disclosure could make it easier to ask for and receive support from their grown-up children [26] .
The studies in the US indicated that some parents justified their disclosure to children because they believed that children had a right to know the facts [18, 37] . As parents, they thought that telling children the truth was the right thing to do [15] and they should be honest with their children if being asked about their HIV status [44] . A qualitative study in Canada suggested that different parenting practices might influence decision making of disclosure. Parenting practices focusing on protecting children's innocence tended to shield children from knowing parental HIV infection, while parenting practices highlighting support for children's individuality and autonomy, and perceiving family as a unit where parents and children should be equal members, encouraged disclosure to children [5] .
Studies in both the US and other countries suggested that the consideration of children's benefits played an important role in justifying parental disclosure. Some parents told their children they were HIV-positive in order to educate their children and protect them from HIV, because they felt that learning of parental HIV infection would warn their children about the dangers of drug use and unprotected sex [27, 28, 44, 51] . Disclosure of parental HIV status was viewed as an important step to make arrangements for children's future in case of parental incapacity or death [15] . Disclosure was often executed with parental desire to prevent children from unexpected shock from illness or death [37] . One study in Uganda indicated that HIV-positive parents disclosed to children to ensure every family member knowing the real cause of death rather than suspecting malicious witchcraft [26] .
Reasons for Non-Disclosure Some parents did not tell children about their HIV status because of concerns about their children's developmental level, their possible reactions to disclosure, and negative consequences of disclosure. Many studies indicated that parents who did not disclose to children believed their children were too young to understand the infection or the disease [24, 27, 28, 30, 37, 40, 44, 51] . When they were not sure as to the appropriate age at which to disclose, they elected to wait until they believed that their children were mature enough to handle the devastating news [26] . Some parents decided not to disclose to children in order to protect their carefree childhood or let them recover from a previous loss of a parent or other family member [18, 26, 37, 40] .
Non-disclosure also resulted from their lack of confidence in managing the disclosure process. Many parents were unsure as to how to tell their children about their HIV positive status [17, 28, 30] . They were worried about discussing death with children or being asked about reasons of their infection [15] . They feared facing their children's emotional reactions [17, 27, 30] and experiencing rejections as a result of the disclosure [37, 44] .
Some parents hesitated to disclose to their children because of the perceived risks and/or negative consequences of the disclosure. Some were concerned about psychological harm to their children [27, 37] , including emotional pain and burden [15, 24, 26, 28, 30, 33, 44] , behavior problems [30, 33] , development problems [33] and problems in school performance [39] . Some were afraid that children might inadvertently tell others in schools or communities and thus experience stigmatization and discrimination [15, 17, 24, 28, 30, 33, 39, 40, 51] . Others feared that disclosure might damage the parentchild relationship. Some parents living with HIV were afraid of losing respect from their children [15, 30] .
Children's Reactions to Disclosure
Half of the qualitative studies described children's reactions to parental disclosure, with some reporting the reactions from the perspectives of both parents and their children ( Table 2) . Five (20%) of the quantitative studies examined children's reactions. Existing studies reported a variety of different reactions from children to the disclosure and the findings were similar between the studies in the US and other countries. One study suggested that approximately 40% of the children reacted negatively, while 30% of them reacted supportively to disclosure according to reports by their mothers [35] . In another study, 27% of children were perceived to react ''maturely'' [42] . Likewise, another study reported that some mothers observed that their children were acting more responsibly and independently after disclosure [44] . Several studies indicated a proportion of children showed no reactions to disclosure [5, 25, 35, 37] , which might be attributed to the children's younger age. In a study involving children with an average age of 7 years, 51% of the children had no immediate reaction to their mother's HIV disclosure because of a limited understanding of HIV and its consequences [56] .
Many studies suggested that for most children, knowledge of their parents' infection with HIV generated strong emotional reactions [25, 37, 44, 51] . Negative reactions were common after forced disclosure and unintentional disclosure [51] . Children were often shocked and upset following the disclosure [5, 33, 35] . Many cried [27] , and some of them rejected this news [35] . The majority of children were scared by the uncertainty of their future. They feared losing their parent infected with HIV [25, 27, 33, 35, 37, 51] , and feared additional opportunistic infections to their immune deficient parent [51] . Anxiety was common, with children expressing their concerns about parents' health [18, 27, 33, 42, 44] , wanting more information about HIV [18, 37] , or worrying about catching HIV themselves [17] .
Impacts of Disclosure on Children
Seventeen of the 19 studies in this review that examined impacts of parental disclosure were quantitative studies; two [46, 57] were qualitative. As shown in Table 1 , among the quantitative studies, 12 (71%) applied a cross-sectional design and five (29%) employed a longitudinal design.
Existing quantitative studies showed mixed results regarding the short-term effect of disclosure of parental HIV on children. Some cross-sectional studies indicated that disclosure was associated with lower emotional and social functioning [58] , more externalizing symptoms [33] , and higher depression score [3] among children. However, other cross-sectional surveys suggested that disclosure was not significantly related to children's psychological outcomes including externalizing problems [3, 35, 59] , internalizing behaviors [3, 33, 35] , anxiety [3] , depression [59] , adaptive functioning [29] or school grades [59] . In one qualitative study, the majority of mothers reported no change in children's sleep patterns, their school performance, or behavior at home [44] .
Some studies reported that HIV-positive parents often explicitly requested children not to tell others about parental HIV infection, in fear of stigma children might experience when others outside the families (e.g., peers and neighbors) knew their parental HIV status [29, 44, 57] . Children usually followed rules for disclosure set by their parents in order to protect their parents and families [57] . The pressure and stress to maintain the secrecy of parental HIV infection also created psychological problems for children [23] . Children who were required to keep the secret about parental HIV tended to have more externalizing behaviors [29, 40] , and lower social competence [40] . Qualitative studies suggested that children often worried that their friends would find out and feared experiencing rejection from their peers as a result [57] . They generally had conflicting feelings about disclosure to others [46] , desiring to tell others to get support, educate others, and normalize the illness, but worrying about stigma and rejection, and lacking confidence in deciding when and how to tell others [46] .
As for long-term effects, some studies suggested that most children, particularly younger children, adjusted to parental HIV disclosure over time even after an initial emotional reaction. One study conducted in 10 Western European countries showed that 64% of parents felt that their children were coping better over time, with observed emotional reaction lasting for a limited period of time (e.g., 23% less than a month, 14% between a month and half a year, 11% between half a year and a year, and 12% longer than a year) [42] . A five-year longitudinal study found that problem behaviors decreased over time among disclosed children, while problem behaviors increased among non-disclosed children [36] . Another longitudinal study reported a consistent result, showing that negative mood score and total depression score decreased and household responsibilities increased for all children over one-year follow-up [60] . Compared to those who were not informed, children who were informed by parents exhibited a higher self-concept over time [61] , although one study suggested an increase of children's externalizing behaviors over time based on mothers' reports [31] .
Existing studies indicated that the majority of disclosed children were glad that they had been told about parental HIV status [20] . According to a qualitative study, children felt satisfied with being informed by their HIV-positive mothers so that they could better prepare for the future (93%), make decisions affecting themselves (86%), reduce mother's stress (79%), be closer to mothers (79%), talk openly (67%), and be less afraid (50%) [40] .
There was some indication of poorer outcomes following disclosure to adolescents than to younger children. The needs to protect and assist their HIV-positive parents might result in a shifting of responsibilities from the parents to the adolescent children and speed up their childhood [25, 51] . Adolescent ''parentification'' might cause higher levels of distress, multiple sexual partners, and substance use [62] . Disclosed adolescents reported higher levels of depression and emotional distress compared to non-disclosed adolescents [36, 41, 60] . Some experienced higher rate of unprotected sexual behaviors and substance use [41, 42] . In a qualitative study that addressed changes among adolescents in terms of their attitude, behavior and grades at school after parental disclosure, the majority of participants reported negative feelings about school, and increased truancy and failing grades [46] .
Impacts of Disclosure on Parents and Family
Some studies reported that most HIV-positive mothers did not express regret about disclosing to their children [18, 38] . They felt satisfied with disclosure because it alleviated their stress around the need to hide their medical care and allowed their children to participate in future decision making [40] . Studies showed that disclosure to children was associated with better adherence to clinic appointments [3] , lower anxiety and depression [13, 37] , and higher social support for parents living with HIV [30] . However, a study with 188 HIV-positive mothers and their children in New York indicated that disclosure to children was not associated with mothers' psychological well-being or accessing to more social support resources [21] . Another study with a small sample (n = 17) suggested that 43% of parents felt overwhelmed and nervous after disclosure [37] .
Parents generally described a closer and stronger relationship with children following disclosure, citing more closeness, more communication with children [27, 44, 51, 61] . Some HIV-positive mothers reported that their children comforted them after disclosure by hugging them and telling them that ''it was going to be fine'' [18] . In one US-based study, the family cohesion score was significantly higher among disclosers than non-disclosers [37] . In Uganda, the majority of parents reported obtaining support from their children after their disclosure [26] . In only one study did HIV-positive mothers perceive the quality of the mother-child relationship to decline after disclosure to their children, although the children did not report a similar feeling [31] . Murphy [23] hypothesized that the discrepancy might be associated with mother's negative misperceptions about disclosure from guilt for bringing HIV to the family or fear of children's negative reactions. In a study examining parental disclosure from the perspective of children, some children reported an increased sense of protectiveness of their HIV-positive mother, and a more open relationship with their mother [51] .
The existing literature also suggested caution in interpreting closer family relationship following disclosure. Hawk pointed out that a closer relationship between parents and children after disclosure might also be indicative of psychological problems of children. For example, spending more time with parents and taking on more household responsibilities might suggest anxiety, hypervigilance, and overprotectiveness [16, 44, 63] . High family cohesion might not be positively associated with children's psychological well-being. A seven-year longitudinal study for HIV-positive mothers and their children indicated that higher family cohesion was associated with lower levels of self-concept and higher levels of depression for children [61] .
Discussion
Disclosing parental HIV status to children was often a significant challenge and a dilemma for HIV-positive parents. Existing literature showed a low disclosure rate in both the US and other countries. The decision of disclosing parental HIV status to children appears to be influenced by individual characteristics of parents and children (e.g., gender, ethnicity, age, income, etc.) and the health status of the parent, as well as children's cognitive developmental level, parenting practices, family relationship and social norms (e.g., HIV-related stigmatization and discrimination). These factors also shaped the practice of parental disclosure including the scope, content and approach of the disclosure.
Generally, disclosure of parental HIV status to children positively affected the well-being of children, parents, and family. Existing comparisons on impacts of disclosure and non-disclosure indicated that although disclosure involved risk of negative consequences, non-disclosure to children might generate problems rather than help family members toward better adjustment [64, 65] . However, findings about impacts of disclosure on children were generally mixed in the existing literature. There were several possible explanations about these mixed findings. First, the term of ''disclosure'' in different studies might not have the same meaning. As discussed by many authors [15, 25, 38, 51] , a great number of HIV-positive parents disclosed their HIV status to their children unintentionally, poor-preparedly and even forcedly. These unplanned disclosures might actually result in negative reactions from children. The disclosure may not generate the desired benefit unless it is culturally and developmentally appropriate. Second, some of the mixed findings might result from variations in methodological issues including sampling and outcome measurement. Third, many studies failed to identify or control individual and contextual factors that could potentially mediate or moderate the impact of disclosure or nondisclosure.
Although future studies with vigorous research methodology, sufficient sample size and standard measurement instruments are needed to validate these speculations, the existing literature underlines the importance of looking at the issues of disclosure from a simple question of ''whether or not disclose'' to more insightful ones regarding when and how to disclose [10] . The existing literature also underscores the need for intervention efforts that can help HIV-positive parents to make culturally and developmentally appropriate disclosure to their children and to maximize the long-term benefits of the disclosure for the children and family.
There are some limitations in the current literature review. First, non-English-language articles or unpublished studies were not included in this review because of concerns regarding the accessibility to these studies. Second, this review lacked a guiding theoretical framework. The absence of such a guiding framework reflects the void of such a framework in the field of research on disclosure of parental HIV to children. Third, the current review was largely focusing on the issues of disclosure of parental HIV to uninfected children, although several studies did not clearly specify such a focus [5, 24, 27, 32, 39, 42] .
Despite these limitations, the findings of current review have several important implications for future research and intervention. Future quantitative studies should employ a longitudinal study design whenever possible to establish a meaningful causal relationship in the consequences of disclosure and recruit a large enough sample size of respondents to ensure the power of analysis. The number of existing longitudinal studies was limited. In addition, half of the existing quantitative studies had no more than 100 respondents. Measurement of disclosure practice in some studies was very general without specifics regarding the scope or approach of disclosure, such as partial disclosure/ full disclosure, forced disclosure/planned disclosure [4, 15, 17, 19, 24, 31, 35-37, 40, 61] . The lack of data on these different features of disclosure might make it hard to differentiate the effects of various types of disclosure. The lack of standard measurement also made it difficult to compare results across studies. For instance, some studies reported parental disclosure rate [4, 15, 19, 21, 30, 35-37, 40, 41, 59-61, 66] , while some studies reported children's awareness rate [3, 17, 18, 20, 24, 28, 29, [31] [32] [33] [34] 42 ]. In addition, future studies should collect data from both parents and children given the potentially unique perspectives from parents and children on disclosure issues.
More studies are needed in developing or transitional countries. The geographic distribution of existing studies did not appropriately reflect the actual HIV epidemics and the global needs of parental disclosure. The number of studies in African and Asian countries remained limited. Only eight (20%) of the reviewed articles were from African and Asian countries. In addition, we could not locate any study from Eastern European countries, which have experienced a dramatic increase in new infections among injecting drug users [67] . In low-resource settings, where HIV-positive parents and their children are living in specific culture contexts with different traditions from developed countries, the Western disclosure model and experience may be challenged and inappropriate. Although there was some report on culturally adapted strategies in developing countries to support parental disclosure to children, such as ''memory books'' in Uganda, which assisted HIV-positive parents to disclose to their children by encouraging parents to write their life histories [68] , the available resources for training health providers in disclosure intervention were largely based on the Western experience [69, 70] . The lack of data about disclosure practice and published disclosure research in developing countries indicates the need for investigation of disclosure issues in these countries.
Intervention studies are needed to support families as they struggle with issues associated with disclosure. Existing studies suggest a high desire from parents living with HIV to obtain professional guidance and support during the disclosure process due to complexity of parental HIV disclosure to children [42] , intervention studies related to parental HIV disclosure to children were limited worldwide. Only two disclosure-related intervention studies (i.e., employing disclosure as either one of the intervention components or one of the key outcomes) were identified during the current review [66, 71] . The first one was a two-year randomized controlled trial among 307 parents living with AIDS and 412 adolescent children in New York [71] . Parents-focused intervention was designed to help them improve their coping skills with illness and disclosure, reduce risk behaviors and create positive family routines. Adolescents-focused intervention aimed to help them adjust to parental illness, improve family relationship and reduce youths' risk acts. The intervention significantly reduced emotional distress, multiple problem behaviors among both parents and adolescents, and improved adolescents' self-esteem. However, no difference was found between the intervention and control groups in terms of parent's coping style or scopes of disclosure [71] . The second intervention study was a nine-month randomized controlled trial among 80 HIV-positive mothers and their children in Los Angeles [66] . This mother-focused intervention included three sessions to assist mothers to well prepare for disclosure by understanding children's typical development, improving mother-child communication, and taking role-play exercise for disclosure. This intervention successfully increased disclosure rate, disclosure self-efficacy, promoted mother-child communication, and improved maternal emotional functioning. The intervention also showed initial efficacy in reducing depression and anxiety and increasing happiness feelings among young children 6-12 years of age [66] .
Future research and interventions regarding parental HIV disclosure to children should consider children's cognitive development level. Psychological studies indicated that understanding of illness, health and death evolved with age [72, 73] . By age 9, children were able to understand finality of death, and typically define illness as a set of symptoms. By age 12 or 13, they had a broader conception and were able to understand multiple causes of illness and various body responses to illness [74] . Understanding AIDS might follow a similar developmental progression [75] . Future research and intervention efforts therefore need to consider children's cognitive development level, emotional maturity, and their ability of understanding HIV in order to help parents to make disclosure in developmentally appropriate ways, and provide psychological support to both parents and children following the disclosure [29, 35] . HIV guidelines issued by WHO and many national organizations [76] [77] [78] [79] recommended developmentally appropriate disclosure to children. A developmentally appropriate disclosure of parental HIV status to children might be a process starting with partial disclosure, extending to full disclosure, and finally reaching the full preparation for potential parental death.
Future research and interventions also need to consider influence of family and community factors on the disclosure and its consequence. For example, open, honest communication and close relationships between parents and children were viewed as positive factors for appropriate disclosure [15, 51] . Stigma and discrimination from neighborhood, schools and even health care institutes was one of main barriers for HIV-positive parents to disclose HIV status to their children. Therefore, the intervention for disclosure to children should be comprehensive with efforts to create a positive family context (such as improving parenting skills, increasing parent-child communication, promoting quality of parent-child relationship, decreasing interparental conflicts, etc.) and to reduce HIV-related stigma in communities.
In summary, disclosure of parental HIV status to children is a significant challenge for HIV-positive parents. Parents need professional support in making a decision about disclosure and managing age-appropriate disclosure to their children. However, there are significant knowledge gaps regarding culturally and developmentally appropriate psychological intervention and services for HIV-positive parents and their children, especially in developing countries and other resource-poor settings. Future studies need to be guided by solid theoretical frameworks, with appropriate study design and standardized measurement, and with efforts to examine impacts of different types of disclosure on parents, children and their families. It is urgent to develop evidence-informed interventions to assist HIVpositive parents to disclose their HIV status to children and assist their children to cope with parental HIV infection and AIDS in a culturally and developmentally appropriate manner.
